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Abstract
A variety of medical devices are

described under the heading of
tissue tightening devices. This
article reviews the tissue tightening
devices currently available in the
United States and some that may
receive clearance in the upcoming
year. These include the various
radiofrequency devices as well as the
pulsed light devices that achieve
similar end results. The one
noticeable factor seen with this
group of devices is the paucity of
large, clinical, controlled trials that
appear in the medical literature for
this group of medical devices as a
whole.

Introduction
Tissue tightening, or noninvasive

skin tightening, is a popular concept
in 2010 as more devices have
entered the market. Although this
article is an update of a previous
report written several years ago, the
players, with minimal difference,
remain the same.1 The basic premise
of these devices is the same—
whether one is evaluating a

radiofrequency (RF) device or a
pulsed light device targeting water
as its chromophore—there is initial
collagen contraction and destruction
through both mechanical and
biochemical pathways. As a result of
the deep delivered energy into the
skin, collagen remodeling through a
controlled wound healing response
occurs over time with associated
neocollagenesis. This collagen
remodeling also yields the desired
tissue tightening that is seen with
these devices. Appropriate cooling is
also required for these devices, since
the energy delivered needs to
penetrate to the deep dermal and
subcutaneous fat layers without
damaging the more superficial
structures.

It is also important to note that
these devices have evolved over the
years. At first, most noted that these
devices, in order to achieve their
desired results, created a great deal
of pain, on many occasions requiring
anesthesia of some variety for the
procedure to be successfully
performed. We now know that these
devices can work very well with

reduced energy settings and that
they do not need to be performed
under anesthesia, which makes the
procedure more palatable and
ultimately safer for our patients. The
second major area that needs to be
fully understood is that for tissue
tightening devices to be successful,
there must be appropriate patient
selection. Not every patient can be
treated successfully with these
devices, and unfortunately, when
these devices were first introduced,
many reported how well everyone
would respond to the therapy.
Patient selection is key for
successful therapy. In fact, areas of
skin laxity without a great deal of
muscular attachment seem to be the
areas that respond best to tissue
tightening devices. Clinicians need to
inform all of their patients that
although they will likely see an
immediate tissue tightening effect, it
may be short lived and full clinical
results and efficacy may not be seen
for the first several months. Patients
should also be informed that once
results are seen, they will continue
to improve through about six
months. Long-term clinical data in
tissue tightening are lacking, so how
long the results will be maintained
and whether maintenance therapy
will be needed and when will come
into play as more data emerge.

What’s New in the Way of Devices
The first tissue tightening device

in the United States market was
known as Thermage® ThermaCool®.
In the past several years, this
company and Reliant Technologies
merged to form Solta Medical
(Hayward, California). The
ThermaCool is a monopolar RF
device that has the most studied and
published clinical trials of all of the
tissue tightening devices on the
market.
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Thermage/Solta has looked at
many facets of the tissue tightening
business and systematically worked
with clinicians to perform single-
center and multicenter clinical trials.
In its simplest form, this device
utilizes monopolar RF energy to
deliver heat deep into the dermal
tissues—volumetric, deep, dermal
heating, which has also been shown
to involve the fibrous septae of the
fat layer of the skin. In the original
clinical trials for this device and in
early clinical experience, many
clinicians felt that high energies
delivered with one to two passes
would yield the best clinical results.
The treatments were quite painful
and many clinicians needed to use
sedation with the procedure to make
it acceptable to those receiving it.
Also, with increasing fluences being
used, some adverse effects, such as
fat necrosis and atrophic scarring,
were noted in some patients. With
proper study and analysis, most
would now favor that when utilizing
these newer device treatment
paradigms, which involve lower
energies, multiple passes, and
utilizing patient feedback on heat
sensation and the endpoint of
therapy, is perhaps the best
approach for this device. A recent
clinical review of 5,700 treatment
sessions has confirmed this approach
with this device. The incidence of
continued fat necrosis has also been
studied extensively and has virtually
disappeared with the new treatment
paradigms now in place. Again,
patient selection and expectations
are crucial.

A newer model, the ThermaCool®

NXT (Figure 1), incorporated some
of the newer features into the
system while making the external
system more aesthetically
pleasing.2–13 Several tips and newer
hand pieces have become available

with this new device (Figure 2).
These include tips for the body and
eye and a hand piece for cellulite. A
new Comfort Plus Technology (CPT)
tip is also available, which
incorporates massage with RF
energy delivery, increasing the speed
of the procedure yet making it even
more comfortable.

Other RF devices also exist in the
United States market. The Polaris™

and ReFirme™ from Syneron™

(Yokneam, Israel) (Figure 3) utilize
bipolar RF at the ends of laser
systems (780–910nm diode for the
Polaris and 700–2000nm infrared
light for the ReFirme™). Their
premise is that by combining light
and RF current, less RF energy is
needed and that proper collagen
denaturation and resultant
remodeling will occur to provide the
desired effect, predominantly
diminution of lines and wrinkles,
with some tissue tightening noted.
The cooling apparatus is within the
handpiece of the device. A major
adverse event noted with these RF
devices is known as tissue arcing,
which can lead to scar formation.
This has been noted when the hand
piece has not been placed properly
on the skin, causing some of the RF
energy to not be delivered deep
enough into the skin.1 Overall, the
procedure is tolerated well by most
patients and wrinkle reduction can
be achieved.

Another bipolar RF device is
known as the Aluma™ from Lumenis
(Santa Clara, California) (Figure 4).
It utilizes its bipolar RF energy with
an accompanying vacuum apparatus,
which takes the tissue into the
vacuum and delivers deep dermal
energy specifically targeted to the
deep dermis. The vacuum diminishes
the pain associated with the
procedure, which is virtually
nonexistent and has been
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Figure 1. ThermaCool NXT
(Solta Medical, Hayward,
California)

Figure 2. ThermaCool NXT hand pieces and
tips (Solta Medical, Hayward, California)

Figure 3. ReFirme (Syneron,
Yokneam, Israel)
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demonstrated in clinical trials.14 Less
energy for an effective treatment is
needed, as the vacuum apparatus
brings the electrodes closer to the
dermal tissue. This device is
approved for the treatment of fine
lines and wrinkles (Figure 5) but
many are finding that it is also useful
for tissue tightening in other areas of
the body. Although newer, larger

treatment tips were developed, this
device has disappeared from the US
market in recent years. However, it
has recently re-emerged in some
parts of Asia, with the possibility of
being re-introduced into the US
market at some point later this year. 

The last of the approved RF
devices in the United States is
known as the Accent™ made by Alma

Lasers™ (Buffalo Grove, Illinois). It
utilizes both unipolar and bipolar RF
and delivers different depths of RF
current to the skin—bipolar for more
superficial heating and unipolar for
deeper dermal heating. It also
utilizes a closed system (i.e., no
grounding plate is required)
differentiating it from the other
monopolar system on the market.
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Figure 4. Aluma (Lumenis,
Santa Clara, California)

Figures 5A and 5B. Clinical example of tissue tightening with the Aluma. Before treatment
(A) and after three treatments (B)

BA

Figure 6. Accent XL (Alma
Lasers, Buffalo Grove, Illinois)

Figures 7A and 7B. Clinical example of Accent treatment. Before treatment (A) and 
immediately post treatment (B)

BA
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Several published clinical trials show
its effectiveness in reducing the
appearance of cellulite and its effects
on tissue tightening.15–18 The Accent™

XL, an updated version of the device,
is currently available (Figures 6 and
7). Several treatment tips have
become available for this device,
including a UniLarge tip, an eye tip,
and a cellulite-massaging tip. A new
Pixel RF hand piece has been
developed for this device as well and
should be available in the United
States later in 2010. The Pixel RF
uses bipolar RF electrodes placed at
the end of roller tips that are moved
over the skin for improvement of
scars and wrinkles, and tissue
tightening. 

The second type of energy being
used in tissue tightening is
broadband infrared light, in the
range of 800 to 1800nm, depending
on the device being utilized. Three
such devices are currently
available—the Titan® by Cutera®

(Brisbane, California), the StarLux®

IR by Palomar Medical Technologies
(Burlington, Massachusetts), and the
SkinTyte™ by Sciton (Palo Alto,
California).

The Titan device was the first of
the light-based systems to emerge
onto the tissue tightening scene. It
utilizes light energy in the range of
1100 to 1800nm, specifically
targeting water as its chromophore
to achieve its desired effect of
collagen denaturation leading to
collagen remodeling and tissue
tightening. It has a cooling apparatus
in the treatment hand piece and
requires upwards of six seconds for
proper pre- and post-cooling to be
achieved (Figure 8). Tissue
tightening has been noted as a
result, and pain seems to have been
addressed after some initial concerns
regarding the pain associated with
this light source.19

The StarLux® IR delivers
fractionated energy through the
hand piece of the device, which
emits light in the range of 850 to
1350nm to the deep dermis, again
targeting water as the principal
chromophore (Figure 9) along with
its mechanism of action and infrared
absorption depth. Several treatments
are required with this device for
successful collagen remodeling to be
achieved.20

The SkinTyte™ (Figure 10) also
utilizes light energy in the range of

800 to 1400nm. It works through a
sophisticated cooling mechanism as
well, with pre- and post-cooling
during the actual treatment. Clinical
results of this device show tissue
tightening (Figure 11).

The next device described is not
available in the United States at the
time of this writing, but may be
available later in 2010. TriPollar,
manufactured by Pollagen (Israel)
(Figure 12), uses three RF poles
placed on the skin, and, through its
multi-electrode configuration, allows
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Figure 8. Titan (Cutera, Brisbane, California) 

Figure 9. StarLux IR (Palomar Medical Technologies, Burlington, Massachusetts) infrared
absorption depth 
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RF
cellulite and skin tightening
treatments to occur virtually
painlessly. Several clinical studies
have shown its effectiveness and we
are awaiting United States clinical
trials to confirm these results.21–24

Conclusion 
Tissue tightening devices have

continued to be a major force in the
noninvasive skin tightening market.
Clinical research studies, although
small in most cases, have supported
their usefulness, and we must
continue to refine our techniques

and choose appropriate patients with
realistic expectations for optimal
results.
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Figure 10. SkinTyte (Sciton, Palo Alto,
California)

Figures 11A and 11B. Clinical results of tissue tightening with SkinTyte. Before treatment (A)
and after four treatments (B)

A B

Figure 12. TriPollar (Pollagen,
Israel)
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